Cross-sectional epidemiological surveys of British coal-miners have demonstrated an inverse relationship between forced expired volume in one second (FEV1) and cumulative exposure to respirable mixed coal-mine dust, independently of the presence of pneumoconiosis,l suggesting that respirable dust exposure might be related to rate of decline of lung function in excess of that quantity is referred to as "concurrent exposure". Men were classified as non-smokers (that is, less than one cigarette per day for one year), ex-smokers, or smokers on the basis of consistent replies at each survey. A man whose smoking classification was the same at all three surveys was defined as "non-smoker", "ex-smoker", or "current smoker". Of the remainder, men whose classifications were any combination of "current smoker" and "exsmoker" were combined into an "intermittent smoker" group. Multiple regression analysis showed that age, height, and smoking each made a strong contribution to explaining loss of FEV1. There were also systematic differences in loss of FEV1 between collieries. After adjustment for these factors, rate of loss of FEV1 was found to increase significantly with increasing previous dust exposure. There was no evidence that the slope of the regression of AFEV1 on previous dust exposure varied between Tests of the equality between the smoking categories of the regression coefficients of AFEV1 on age, height, and FEV1 level were carried out. None of these proved significant, and it was concluded there was no evidence that non-parallel regressions need be fitted. Table 5 shows that exposure to the average level of dust recorded for the 1677 men studied (117 gh/m3) is associated with about 40 ml loss in FEV1 over the subsequent 11 years. The highest previous exposure occurring in our data was 628 gh/m3, and this would be associated with 220 ml FEV1 loss over 11 years. Current regulations governing levels of airborne dust in British coal-mines stipulate that the highest average concentration in the return airway from the coalface must not exceed 7 mg/m3. On The apparent relationship between loss of FEV, and concurrent dust exposure may be the result in part of some such correlation. The fact that this effect was not seen when colliery differences were included in the analysis supports this suggestion. The differences between collieries may result from a number of factors-such as concentration of dust and its mineral composition, regional and climatic variation-but these factors cannot be separated in the analysis. However, the relationship between loss of FEVI and previous dust exposure was apparent even after adjustment for these colliery differences.
It should be noted that a large part of the total variation of loss of FEV, was unexplained and that even the best fitting statistical model accounted for only about 7% of the variation. Measurement error was likely to have contributed to the variation even though the measurements at all the surveys were made by technicians trained and tested for reproducibility and comparability, using the same two identical spirometers for all measurements. Furthermore, individuals are likely to show shortterm variations in FEV, as a result of such factors as temporary illness, circadian changes, and variations in effort and technique. It is likely that this apparently large short-term variation represents at least in part a real biological variability which should be distinguished in studies such as these from chronic long-term, presumably irreversible, loss of lung function. Large unexplained variation of loss of FEV1 in longitudinal studies has been found by other workers.5 6 The pathological basis of this loss of FEV1 has not been studied in this work. Men with progressive massive fibrosis were excluded from the study, and although men with simple pneumoconiosis were not excluded, there is no evidence that this radiological abnormality is associated with reduced FEV1 after allowing for the direct effects of dust exposure.1 7 The loss of FEV1 was likely to have been the result of chronic airflow obstruction, probably caused by varying combinations of bronchial disease and emphysema. However, the obstructive nature of the loss related to dust exposure has not been established conclusively by this study.
